[Modulation of hippocampal synaptic transmission in a mouse model of chronic intermittent hypoxia: implications for neurocognitive impairments].
To investigate the effects of chronic intermittent hypoxia (CIH) on neuronal excitatory synaptic transmission in mice and explore their role in CIH-induced neurocognitive impairments. Three-week old ICR male mice were randomly divided into three experimental groups, the unhandled control + vehicle group (UC+ VEH group), CIH exposure + vehicle group (CIH+ VEH group) and CIH exposure + memantine pretreatment group (CIH+ MEM group) (n=10 each), wherein 5 for electrophysiological recordings, 5 for Western blot. The CIH+ VEH and CIH+ MEM groups were exposed to intermittent hypoxia while UC+ VEH mice to room air for 8 hours per day for 2 weeks. Mice in the CIH+ MEM group were pretreated with intraperitoneal injection of memantine solution 5 ml/kg (concentration of 1 mg/ml) approximately 15 minutes prior to starting daily CIH exposure, and the other two groups were treated with equal saline as vehicle. Using the whole cell patch clamp technique to evaluate the amplitude and frequency of hippocampal neuronal spontaneous excitatory postsynaptic currents (sEPSC) and the electrophysiological characteristics, the western blotting method to measure the expression of N-methyl-D-aspartic acid receptor (NMDAR) subunit 2B (NR2B) and brain derived neurotrophic factor (BDNF) in hippocampus. The neuronal spike threshold in CIH+ VEH group was depolarized compared to the UC+ VEH and CIH+ MEM groups ((-40.4±3.5) vs (-43.3±3.7), (-44.7±5.4) mV, both P<0.05). Furthermore, the frequency and amplitude of sEPSC in hippocampal CA1 neurons in CIH+ VEH group were significantly greater than the UC+ VEH and CIH+ MEM groups ((6.7±4.6) vs (3.6±1.7), (3.2±1.4) Hz, and (18.4±11.6) vs (13.0±2.5), (12.4±2.7) pA, both P<0.05). The expressions of NR2B increased significantly in CIH+ VEH group compared to UC+ VEH and CIH+ MEM groups (1.46±0.14 vs 0.93±0.07, 0.95±0.10, both P<0.01), whereas the expressions of BDNF decreased significantly in CIH+ VEH group versus UC+ VEH and CIH+ MEM groups (0.44±0.16 vs 0.86±0.08, 0.73±0.06, both P<0.05). There was no statistical difference between UC+ VEH group and CIH+ MEM group for these electrophysiological and biochemical assessments. Chronic intermittent hypoxia induces excitatory synaptic transmission abnormal, decreases neuronal excitability, and dysregulates NMDAR mediated signaling pathway, these changes may play an important role in CIH-induced neurocognitive impairments.